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ABSTRACT 
 
 The study describes the main causes of captures and productions decreasing of swimming crab 
Callinectes amnicola (Decapoda Portunidae) in Aby lagoon complex. For that, docks of two Sub Prefectures of 
Adiaké and Assini-Mafia respectively including the villages of Adiaké, Anga, Assomlan, Epleman, Aby and 
Man-Man, M'Bratty, Assini-Ngouankro and Assini-Mafia were studied from 2006 to 2009 and completed with 
previous results obtained from 1988 to 2005. Field investigators were identified by site/village and they recorded 
daily activities of fishermen (number of effective fishermen, number of gears and area of fishing, duration of 
fishing, types and quantity of bait) and landing of swimming crabs. During recent period of the study, total 
production decreased from 3742 tons in 2006 to 1500 tons in 2009. Matrix correlations and correlation analysis 
indicated that this downward trend was due to the increase of the number of fishermen, number of fishing gear, 
the decrease in female crabs capture and degradation of the environment related to gradual closure of the Assini-
Mafia channel. Despite this decline, total production in Aby lagoon remained high compared to the productions 
of some lagoons of the country and the region. Given the importance of fishing swimming crabs in Aby lagoon, 
since it concerns many young people and it is a source of income, stringent measures for sustainable and 
responsible management must be taken and implemented as part of a co-management plan involving all 
stakeholders to sustainably manage the resource.  
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1 - INTRODUCTION  
 
 Ivorian lagoon environments are clustered along the eastern half of the littoral coastal front, up to 
Ghana to nearly 300 km. This lagoon complex covers an area of about 1,200 km ² and comprises mainly four 
distinct lagoon systems: from west to east, Fresco, Grand Lahou, Ebrié and Aby lagoons. The main resources of 
these lagoons are fishes and crustaceans. Crustaceans are dominated by shrimps and swimming crabs and are the 
basis of lagoonal artisanal fisheries (Lhomme 1984; Garcia 1976, Charles-Dominique and Hem, 1982).  
 Two species of swimming crabs Callinectes amnicola and Callinectes pallidus live in our lagoon waters 
(Charles Dominique and Hem, 1982) and they have also been seen in coastal marine waters (Fischer et al., 
1981). Because of their abundance and their growing importance as a source of income and works/jobs, the first 
specie is actively captured by fishermen. According to N’Goran (1995), crabs fisheries were in the hands of 
fishermen from Benin in Aby lagoon. But with the departure of these fishermen following a conflict between 
them and the local population in 1990, young local population started to be interested by the activity of 
“crabbing”. Thus, the number will reach 100 fishermen in the year 2000 and the capture of swimming crabs also 
will reach more than 3000 tons. But, in 2001 with support from the Program for Sustainable Livelihoods in 
Fisheries (FAO-SLFP), a framework survey was conducted and most of the fishermen claimed that the 
production of swimming crabs was decreasing. Sankare (2007) in his study on the bioecology of C. amnicola  
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Confirmed local community observations on the declining of the stock of the swimming crabs. To respond to the 
preoccupation of the population, the Oceanological Research Center (CRO-Abidjan) has developed a research 
program called “Durable management of lagoonal living Resources”. Within this program, a study was 
conducted to describe actors (number, distribution, villages and camps), gears (type and number), catches 
(capture, catch per unit effort) and productions of the swimming crabs in Aby lagoon. The goal of the study is to 
understand the dynamic of the fishery and particularly causes of decreasing captures and productions of 
swimming crabs in order to make recommendation for responsible management of the resource.  
 
 
2 - MATERIALS AND METHODS  
 
2.1. Aby Lagoon and Study Sites 
 
 Aby lagoon complex, located in the extreme eastern coast (5°08'-5°22'N / 2°05'-3°20'W), occupies an 
area of 426 km ² (Chantraine, 1980) (Figure 1). In its eastern sector, it is characterized by low water salinity. 
This part of the lagoon has not direct influence of marine waters and it is under continental influences since the 
waters are renewed periodically by two rivers floods (La Bia and Tanoé River). The main physical and chemical 
parameters that characterized the lagoon according to Métongo (1985, 1989a and 1989b) are summarized as 
follow:  
 The water temperature is relatively warmer than the air, on the order of 2 to 3°C. It is maximum during 
the dry and warm seasons (31°C in April) and (27 °C in August) and minimum during the rainy seasons 
(25-27°C). The spatial variability of temperature is low, not exceeding 3°C, except in areas under the 
direct influence of the sea with relatively cooler waters.  
 The water salinity is maximum during hot and dry seasons (salinity of surface waters greater than 1‰ 
and that of deep water greater than 10‰ and can reach 25‰-30‰ in the southern sector for surface and 
deep waters), and lowest during the rainy season and floods (less than 1‰ for surface water and less 
than 10‰ for deep water even in the southern sector). However, it is still high, regardless of the season, 
in the regions of communication with the sea (surface and deep waters greater than 20‰).  
The oxygenation rate is close to saturation and that, regardless of the depth for all sectors except in certain bays 
and in the deep waters of the central basin. 
 
 Nine landing sites bordering Aby lagoon were studied from 2006 to 2009:  
 
 Aby lagoon northern sector: three sites ( Adiaké, Epleman and Aby) ; 
 Aby lagoon central sector: two sites (Anga and Assomlan) ; 
 Aby lagoon eastern sector: two sites (Man-Man and M'Bratty) ; 
 Aby lagoon southern sector: two sites (Assini-Ngouankro and Assini-Mafia).  
 
 These sites were selected for the intensity of the practice of fishing swimming crabs, specificity of the 
fishing gear and the representativeness of the lagoon environment.  
 
Figure 1 
 
2.3. Data Collection  
 
 Bibliography analysis and synthesis of previous results from 1988 to 2005 on swimming crab 
productions and evolution of the natural channel of Assini linking the sea to the lagoon, mangrove cover and 
salinity at Assini-Mafia site was realized based on work done by Abe et al., (1996) and Sankare (2007). In 
addition, from 2006 to 2009, we had two investigator supervisors for monitoring, controlling activities and 
summarizing monthly the results of the field investigators (one investigator was based in Adiaké and managed 
the sites of Adiaké, Epleman, Aby, anga and Assomlan, the second investigator was based at Assini-Mafia and 
managed the sites of Man-Man, M’Bratty, Assinie-N’Gouankro and Assini-Mafia). Besides that, we had nine 
(09) field investigators based in each site. They recorded daily crab fishermen activity, duration and location of 
fishing, number and type of gears, type and quantity of bait and catches.  
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2.4. Data Processing 
 
 The collected data were processed using the software including Excel and a series of mathematical 
calculations given elsewhere (N'Goran, 1995, Sankare, 2007). Finally, A correlation analysis was used to 
determine the major factors that affected the production of swimming crabs. We conducted matrix correlation 
analysis and generated regression equations, then use the regression equation to predict the future trend of 
production of swimming crabs. 
 
 
3 - RESULTS  
 
3.1. Matrix and Correlation Analysis 
 
The table of matrix correlation (Table 1) shows that: 
 
1 – Years 
 
 The evolution of time was not correlated with the total number of fishermen and fishing gear. It was 
positively correlated with total production and negatively with all other variables. 
 
2 - Number of Fishermen 
 
 The number of fishermen was positively correlated to the total number of fishing gear and negatively to 
the percentage of fishing gear and the percentage of production in the north sector. 
 
3 - Number of Gears 
 
 The number of gears was negatively correlated with the percentage of the number of fishermen, fishing 
gear percentage and percentage of production in the north sector. 
 
4 - Percentage of Fishermen per Lagoon Area 
 
 Lagoon area north: the percentage of fishermen was positively correlated with the percentage of fishing 
gear. It was negatively correlated with the total production. Finally, it was positively correlated with the 
percentage of production of all lagoon sectors including the percentage of production of female crabs in 
south lagoon area except in East lagoon area where it was not correlated. 
 
 Lagoon area south: the percentage of fishermen was positively correlated with the percentage of fishing 
gear. It was negatively correlated with the total production. Finally, it was positively correlated with the 
percentage of production of all lagoon sectors including the percentage of production of female crabs in 
south lagoon area 
 
 Lagoon area east: the percentage of fishermen was positively correlated with the percentage of fishing 
gear. It was negatively correlated with the total production. Finally, it was positively correlated with the 
percentage of production of all lagoon sectors including the percentage of production of female crabs in 
south lagoon area. 
 
5 - Percentage of Fishing Gear by Lagoon Area 
 
 Lagoon area north: The percentage of fishing gear was negatively correlated with the total production. 
It was positively correlated with the percentage of production of all lagoon sectors including the 
percentage of production of female crabs in south lagoon area except the percentage of production of 
the east lagoon area. 
 
 Lagoon area south: The percentage of fishing gear was negatively correlated with the total production. 
It was positively correlated with the percentage of production of all lagoon sectors including the 
percentage of production of female crabs in south lagoon area. 
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 Lagoon area east: The percentage of fishing gear was not correlated with the total production. It was 
positively correlated with the percentage of production of all lagoon sectors including the percentage of 
production of female crabs in south lagoon area except the percentage of production of the north lagoon 
area. 
 
6 - Production: Total production was negatively correlated with the percentage of production in north lagoon 
areas, south and east, the percentage of production of female crabs in south lagoon area and the average salinity. 
Production was not correlated with the percentage of reduction of the channel opening and canopy of mangroves. 
 
7 - Percentage of production by lagoon sectors 
 
 Lagoon area north: The percentage of production was positively correlated with the percentage of 
production of all sectors except the south lagoon area, the percentage of the reduction of the channel 
and covered mangroves. 
 
 Lagoon area south: The percentage of production was positively correlated with the percentage of 
production of all lagoon sectors including the percentage of production of female crabs in south lagoon 
area, the percentage of the reduction of the channel and covered mangroves. 
 
 Lagoon area east: The percentage of production was positively correlated with the percentage of 
production of all lagoon sectors including the percentage of production of female crabs in south lagoon 
area, the percentage of the reduction of the channel and covered mangroves. 
 
8 - Percentage of production of female crabs: the percentage of female crab production was positively correlated 
with the average salinity, the percentage reduction of channel opening and the percentage of reduction of 
vegetation cover. 
 
9 - Average Salinity: The average salinity was correlated with the percentage reduction of channel opening and 
the percentage reduction of mangrove cover. 
 
10 - Percent reduction of the channel: The percentage reduction of channel opening was correlated with the 
percentage reduction of mangrove cover. 
 
Table 1. 
 
3.2. Productions 
 
 Total production of swimming crabs in Aby lagoon is illustrated in Figure 2A. Total production of 
swimming crabs in Aby lagoon during the study period globally increased from 1988 to 2007. Then, decreased 
from 3742 tons in 2006 and 2007 to 1500 tons in 2009, a decrease, of more than half in four years. The rupture 
occurred between 2007 and 2008 with a drop of 58.8%. Detail observations (Figure 2B1, 2B2 and 2B3) 
indicated that percentage production relation with time showed that production of swimming crabs decreased In 
north and south sector of the lagoon. During the same period, correlation of percentage of production in the east 
sector augmented. Finally, percentage production of female crabs decreased deeply with time (Figure 2C). 
 
Figure 2A 
Figures 2B1, 2B2 and 2B3 
Figure 2C 
 
 From 2007 to 2009, catches fell as they went from 334 tons in 2007 to 182 tons in 2008 before climbing 
slightly to 210 in 2009 tons. Here we analyze voluntary the monthly catches landed at Assini-Mafia because it is 
composed mainly of female crabs (Figure 3). Those migrate after mating in desalinated water to salt water of the 
south sector of the lagoon for gonadal maturation, egg development and larval development. In other words, they 
ensure the sustainability of the species so that male crabs are sedentary in lagoon areas with low salinity of the 
North, Central and East sectors. Figures 7a-c give details of monthly variations in catches from 2007 to 2009 of 
female crabs landed at Assini-Mafia station. Overall, catches are low regardless of the months of the year and 
less than 50 kg except in January 2007, September 2008 and February 2009. Catches are generally low between 
May and August and between October and November, except for 2007. These periods coincide with tornado 
season, the great and the small rainy season and post-flood of the rivers Labia and Tanoé. During these periods,  
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due to weather, fishermen frequently stop fishing. In addition, these periods are characterized by very low 
migration of swimming crab.  
 
Figure 3 
 
3.3. Evolution of some key factors  
 
 Figure 4 shows average salinity (A), relation between production and average salinity (B), evolution of 
number of fishermen (C) and relation of number of gears and number of fishermen (D). Average salinity 
decreased with time certainly related to closure of the channel of Assini that communicates the sea and the 
lagoon. The relation between production and salinity is a polynomial form and decreased with the decrease of 
the salinity. The number of fishermen is an exponential form curve indicating that the number of fishermen 
increased very fast. Finally, the relation between gears and the number of fishermen is a linear form. Thus, while 
the number of fishermen augmented that of gear also increased. 
 
Figure 4 
 
DISCUSSIONS 
 
 Matrix correlation analysis and regression equation predicted a downward trend of production of 
swimming crabs in Aby lagoon. This trend of total production (for example from 3742 tons in 2006 and 2007 to 
1500 tons in 2009) was well reflected in percentage production by lagoonal sector and was correlated with the 
pressure on the resource in terms of increasing of the number of fishermen, fishing gear and certainly 
environmental changes related to potential closure of the Assini channel.  
 
 Increase in the number of fishermen: the surface area of Aby lagoon was estimated to cover 426 Km² 
and swimming crabs are found everywhere in water with salinity that fluctuates between 1‰ to 25 ‰. However, 
most of the swimming crabs preferred the northern, central and the eastern sector of the lagoon for male crabs 
and the southern sector for female crabs. This general distribution is linked to the life cycle of the crabs and the 
local population knows that. All the lagoon area is a fishing ground for swimming crab fishermen. Thus, 
fishermen were found everywhere and their number increased and tripled from 1992 (10.65 km² per fishermen 
with 40 fishermen) to 2003 (1.17 km² per fishermen with 365 fishermen). This massive entry of young fishermen 
is related to limit land in the lagoon area, inadequate supervision and management of fisheries and especially to 
low-cost of the gear system to catch the swimming crabs. All that contributed to the pressure on the resource. 
 Increase in the number of fishing gear by fisherman: in 1992, the total number of fishing gears 
estimated was 2203 and in 2003 the number rose to 19,250. An increase in the number of gear which was in 
parallel with the increase in the number of fishermen in effect starting with 42 swimming crab fishermen in 1992 
the number of fishermen reached 365 in 2009. In some villages, fishermen augmented the number of 
devices/gears (examples: using instead of 60 balances but 80 balances or 120 artisanal traps but 200 artisanal 
traps). This behavior was linked to the scarcity of the resource, but also a competition between the fishermen.  
 Decrease in the stock of female crabs: Female crabs capture decreased from 350 kg in 2007 to 200 kg 
or less in 2008 and in 2009. This situation is linked to the fact that rural and urban populations appreciate female 
crabs and particularly female crabs with developed gonad. As a consequence, the price of individual female crab 
on the market is three times more expensive than male crabs. Besides that, the fixed net used to catch migrated 
female crabs is a veritable screen which catches most of the female crabs without regard to the size. Indeed, 
swimming female crabs migrate after mating with male crabs from unsalted sector (North, Central and eastern 
sectors) to salted sector of the south for reproduction. Often, female crabs migrate in coastal marine waters when 
the level of salinity in the south is not enough for reproduction and that is due to closing of the channel. With the 
decrease of the number of female crabs that ensure durability of the species, the stock of the swimming crabs 
may collapse. 
 Environmental degradation: the progressive closure of Assini channel that communicates the lagoon 
and the sea closure resulting in a reduction of breeding space and especially creating little salty area therefore 
unsuitable for the development of larvae of swimming crab environment.  
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Comparison of production with other lagoons 
 
 Compared to production of the other lagoons of the country, production of 1500 tons observed in Aby 
lagoon in 2009 was relatively important compared to the production of Grand Lahou which was of the order of 
600 tons/year, 13-16 tons/year for Fresco lagoon according to Sankare et al., (2010) and substantially similar to 
the landing at Dabou of 1,000 /year in Ebrie lagoon reported by Charles-Dominique and Hem (1982). The 
estimated total catch for the three lagoons of Benin are approximately 7000 tons/year for an average of about 
2,000 tons/year by lagoon. In reality on the ground one lagoon namely Nokoué provided about 70% of the total 
catch. In other words, the production of 1500 tons in Aby lagoon is also higher than some lagoons of Benin.  
 
CONCLUSION  
 
 The work showed that the production of swimming crab Callinectes amnicola De Rochebrune, 1883 
(Crustacea - Decapoda - Portunidae) in Aby lagoon surrounding 3,500 tons in 1988 decreased to less than 2,000 
tons in 2009 and this because of the increase of the number of fishermen, fishing gear, the capture of female 
crabs and closure of the natural channel. This decrease will grow if nothing is done to “a point of no return”. 
Despite this decline, total production in Aby lagoon remains high compared to the productions of some lagoons 
of the country and the region. Given the importance of fishing in Aby lagoon because it concerns many young 
people and is a source of income, stringent measures for sustainable and responsible management must be taken 
and implemented as part of a plan of co-management involving all stakeholders to sustainably manage the If 
nothing resource. 
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Figure 1: Aby-Tendo-Ehy lagoon and sites of study (Adiake and Assini-Mafia encompassing almost all 
villages and landing sites bordering the lagoon: Adiaké, Anga, Assomlan, Epleman, Aby and Man-site Man, 
M'Bratty, Assini-Ngouankro and Assini-Mafia). 
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Table 1: Matrix correlation of parameters studied (N: number, N, S and N: North, South and East sector, %: percentage ). 
 
Years 
N. 
Fisher
men 
N. 
Gears 
%Fisher
men N 
%Fish
ermen 
S 
%Fisher
men E 
%Gear 
N 
%Gear 
S 
%gear 
E 
Produc
tion 
%Prod
uction 
N 
%Prod
uction 
S 
%prod
uction 
E 
%Produ
ction 
female 
Avera
ge 
Salinit
y 
%reduct
ion 
channel 
%reducti
on 
mangrov
es 
Years 1,00 
                
N. 
Fishermen 
0,27 1,00 
               
N. Gears 0,43 0,98 1,00 
              
%Fishermen 
N 
-0,86 -0,51 -0,62 1,00 
             
%Fishermen 
S 
-0,98 -0,17 -0,34 0,75 1,00 
            
%Fishermen 
E 
-0,97 -0,13 -0,29 0,73 0,99 1,00 
           
%Gear N -0,70 -0,85 -0,92 0,76 0,63 0,60 1,00 
          
%Gear S -0,99 -0,26 -0,42 0,85 0,99 0,98 0,69 1,00 
         
%gear E -0,79 0,35 0,19 0,54 0,83 0,84 0,11 0,80 1,00 
        
Production 0,65 0,37 0,43 -0,71 -0,60 -0,62 -0,58 -0,65 -0,40 1,00 
       
%Production 
N 
-0,79 -0,77 -0,86 0,86 0,71 0,68 0,95 0,78 0,28 -0,60 1,00 
      
%Production 
S 
-0,96 -0,49 -0,63 0,83 0,94 0,92 0,84 0,96 0,62 -0,63 0,89 1,00 
     
%production 
E 
-0,73 0,45 0,30 0,46 0,77 0,79 0,04 0,74 0,97 -0,39 0,17 0,53 1,00 
    
%Production 
female 
-0,96 -0,49 -0,63 0,83 0,94 0,92 0,84 0,96 0,62 -0,63 0,89 1,00 0,53 1,00 
   
Average 
Salinity 
-0,99 -0,40 -0,55 0,90 0,95 0,94 0,78 0,98 0,70 -0,68 0,86 0,97 0,63 0,97 1,00 
  
%reduction 
channel 
-0,74 0,38 0,21 0,39 0,81 0,82 0,11 0,75 0,93 -0,28 0,24 0,60 0,92 0,60 0,62 1,00 
 
%reduction 
mangroves 
-0,75 0,42 0,26 0,44 0,81 0,83 0,10 0,76 0,96 -0,35 0,22 0,58 0,98 0,58 0,64 0,97 1,00 
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A 
 
B1 
 
B2 
 
B3 
 
C 
 
Figure 2: Evolution of total production (A), Correlation of percentage of production per lagoon sectors (B1, B2, 
B3) and female crabs (C) [A - [1 : 1988, 2 : 1990, 3 : 1992, 4 : 1998, 5 : 2000, 6 : 2001, 7 : 2002, 8 : 2003, 9 : 
2006, 10 : 2007, 11 : 2008, 12 : 2009] 
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Figure 3a. Monthly variation of female swimming crab captures (Kg) at Assinie-Mafia in Aby lmagoon in 2007. 
 
Figure 3b. Monthly variation of female swimming crabs captures (Kg) at Assinie-Mafia in Aby lagoon in 2008 
 
Figure 3c. Monthly variation of female swimming crabs captures (Kg) at Assinie-Mafia in Aby lagoon in 2009 
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B 
 
C 
 
D 
 
Figure 4: Average salinity (A), Relation between production and average salinity (B), Evolution of number of 
fishermen (C) and Relation between number of gears and number of fishermen (D). 
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